Parathyroid hormone (PTH) promotes ADSC osteogenesis by regulating SIK2 and Wnt4.
Developing methods for regenerating bones and uncovering the molecular mechanism underlying bone formation have great significance to human health. In the last decade, people have been using adipose-derived stem cells (ADSCs), that are capable of multilineage differentiation, to reconstruct defected bones. Uncovering the molecular mechanisms of the osteoblast differentiation of ADSCs will provide more understanding of ADSCs in the application of bone regeneration and perhaps new methods for osteoporosis treatment. Here we studied how parathyroid hormone (PTH1-34) acts on osteoinduced ADSCs to orchestrate bone formation and how Wnt4 signaling is involved in PTH-promoted bone formation from ADSCs. We found that PTH1-34 can phosphorylate SIK2, upregulate RANKL and downregulate SOST, thereby upregulating Wnt4 to promote the osteogenesis process of ADSCs. Though the knockdown of Wnt4 with shRNA interference barely affects the expression of upstream proteins (i.e., RANKL, SOST), it affects the expression of other downstream osteogenic proteins (i.e., Runx2, Osterix, and Osteocalcin), and then inhibit the osteogenesis process of ADSCs. Overall, PTH can affect the osteogenesis process of ADSCs by regulating SIK2 and Wnt4. We anticipate that this work will provide researchers with new insights into the bone regeneration with ADSCs.